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.

This invention relates to apparatus for and
process of operating upon sheet metal stock, and
operates either on flat stock which is fed or
stock which is fed and shaped into any form in
cross section, the stcek being then ecut into
sections.

One object of the invention is to provide an
improved apparatus of this character wherein
meving stock is operated upon by a tool arranged
to be operated intermittently, whereby adjacent
sections of the stock between the portions. en-
gaged by the tool may be cof equal or non-egual
length, ;

Another object of the invention is to censtruct
an improved apparatus of this character where-
in moving stock is successively cut on predeter-
mined relatively spaced lines, whereby adjacent
portiens or sections defined by the cuts may be
of equal or non-equal length.

Another object of the invention is to con-
struct an improved apparatus for severing flat
stock, or stock shaped therein, into sections ef
uniform or non-uniform length.

Another object of the invention is to construct
an improved apparatus of this type wherein pro-
vision is made to punch or stamp a portion of
the steck at uniform or non-uniform spaced
points, form it into predetermined cross sectional
shape and sever the stock into sections. or lengths
in line with selected apertures or between ahy
two selected apertures, .

A further object of the invention is to provide
an improved process wherein sheet metal stock
of indefinite length is punched or stamped at
uniform or non-uniform spaced points, and final-
1y severed into sections of uniform or non-uni-
form length, i

Another chject of the invention is to -construct
an improved apparatus of this type wherein pro-
vision is made for readily changing the spacing
of the apertures and/or lengths of the severed
sections.

Other objects of the invention will be apparent
to those skilled in the art to which my invention
relates {rom the following description taken in
connection with the accompanying drawings.

In the use of the word punching or stamping
or words of like import herein I have in mind
the step cf slitting or up-setting the metal at
- and inwardly of either or both edges of the stock,
or between its edges, or blanking or notching out
portions of the stock at either or koth its edges
or between its edges; in this ccnnection the term
“tool” is intended to comprehend a device capable
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of effecting any of these operaticns, Also, since 55

1§ Claims. (CL 164—15)

the mechanism for a slitting, up-setting,. blank-
ing or notching the stock, is similar to that used
for severing the stock into lengths, except for the
shape of the tool and die, the term “cutting” -
and the like are to ke interpreted.in a broad
sense, -the descriptive of rather than limiting
the invention. Purthermore, in the use herein
of the term “hollow bodies” I have in mind tubes
or pipes wherein the side edges of the stock are
related, to permit the welding thereof, and other
cross sectional shapes, such as supporting col-
umns for buildings, sash and door frames and
the like, wherein the side edges of the stock are
spaced from each other, one example of both
forms thereof being shown in my co-pending
appiication filed July 25, 1938, Serial No. 221,128,
now Letters Patent No. 2,234,999, ‘dated March
18, 1941, - . .

In the aforesaid application I have disclosed
apparatus wherein the preliminary apertures or
nctehes upon the stock control the punching or
stamping and severing mechanisms, . whereby,
the cuts or notches are uniformly spaced and the
stock, when finally severed, is formed into sec-
tions of uniform length. In the herein disclesed
apparatus I have provided means which may he
cperated by the work or otherwise and set or ar-
ranged to uniformly or non-uniformly space the
successive apertures upon. the stock and severing
means which may be operated by the work or
otherwise and set or arranged to sever the stock
in line with selected apertured or intermediate
the -apertures to provide successive sections of
uniform or non-uniform length.

Referring to the drawings:

Figz. 1 is a plan view of an apparatus embody-
ing my invention,

Fig. 2 is- a side elevation.

Figs. 1 and la together constitute a plan view
of an apparatus embodying my invention and )
capable of carrying out the steps of my process.

Figs. 2 and 2a together constitute a side eleva-
tion-of the apparatus. . ) :

Fig. 3 is a fragmentary section on the line 33
of Fig. 2. )

Fig, 4 is a fragmentary section. on the line
4—4 of Fig. 2a.

Fig. 5 is a fragmentary plan view of parts in
Fig. 6.

Fig..6 is 4 view (somewhat enlarged) partly in
side elevation and partly in section on the line
€—6 of Figs. 1 and 5.

- Fig.7 is a view of certain parts. show: in Figs.
5 and 6, but illustrating the operation thereof
to effect the cutting of the stock. o
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TFigs. 8 and 9 are sections on the lines 3—8 and
99, respectively, of Fig. 6.

Fig. 10 is a plan view showing the formation
of the stock into final shape with the preliminary
punching at uniformly spaced points; a channel
shape being shown for illustrative purposes.

Fig. 11 is a view similar to Fig. 10, but show-
ing the preliminary punching at non-uniformly
spaced points.

Fig. 12 is a side elevaticn of the part shown in
Figs. 10 and 11.

Fig, 13 is g section on the line 1213 of Fig. 12,
but showing in dotted lines the progressive shap-
ing of the stock in moving from the line z—2
to the line §3—I123.

Fig. 14 is an elevational view showing a modi-
fied form of tool locating member.

Tig. 15 is a section on the line {5—13 of g, 14.

Tig, 1§ is a fragmentary side elevation of the
machine showing certain modifications, wherein
the tool locating member is driven by the moving
stock.

Fig. 17 is a plan view of the construction shown
in Fig. 16, parts being broken away.

Tig. 18 is a section on the line {8—18 of Fig. 16.

g, 19 is a detail view, somewhatl enlarged.

Tig. 20 is a section on the line 28—28 of Fig. 19.

Fig. 21 is a fragmentary view showing another
modified form of construction employing a dif-
ferent cutter operating mechanism.

Fig. 22 is a view similar to Fig. 21, but show-
ing the release means in cperated position.

Tigs. 23 and 24 are fragmentary sections on
the lines 28—23 and 24—24, respectively, of Fig.
21, -
Fig. 25 is a fragmentary view (parts being brok-
en away) showing a different modification.

Fig. 28 is a view similar to Tig. 25 but showing
a different form of drive means for the tool lo-
cating member or device. )

In the drawings, | indicates as an entirety
a supporting means on which a preliminary
punching mechanism, indicated as an entirety
at 2, a shaping mechanism indicated as an en-
tirety at 8 and a final cutting or severing mech-
anism indicated as an entirety at 4, are mount-
ed. For convenience in manufacture and assem-
bly and adjustment of each mechanism as a unit
relative to the other mechanisms, and also be-
cause each mechanism may be associated with
various types of mechanisms, the supperting
means | consists of separate supports, namely
tg on which the mechanism 2 is mounted, b
on which the mechanism 8 is mounted and l¢
on which the mechanism 4 is mcunted. The sup-~
port {a is provided with spaced standards § hav-
ing suitable bearings to support a shaft Sa, carry-
ing a cam Bb’ to which reference will later be
made. At one end the shaft 5o rotatably mounts
a fiywheel .5’ which is continuously driven by a
belt 5o’ from a pulley § on the shaft of a motor
6a. Between the flywheel 5’ and shaft Bo is
a suitable clutch for connecting the shaft to
the flywheel, so that by means of control ele-
ments (ater referred to) the shaft is driven and
stopped at the end of one revolution thereof, the
effect of which is to operate the preliminary stock
engaging tool, a down stroke and an up-stroke
thereof; & friction member 1a (see Fig. 2) bear-
ing upon the opposite end of the shaft Ba serves
to stop its rotation after its release from the
driven element of the clutch. As later set forth,
the punch and its co-acting die or wall serve to
punch the stock ab predetermined spaced posi-
tions, as determined by the control elements, such
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aperture making in the illustrated example con-

sisting of centrally dispesed cpenings ¢ (see Fig.

10) spaced longitudinally of the stock, each open-

ing being formed by the down stroke of the tool.
5 'The standards 5 are provided with upwardly dis-

posed hollow extensions T forming guides for slid-
able rods 8 carrying at their upper ends & Cross
head 9 and rigidly connected at their lower ends
to a yoke 18 the sides of which are formed with
) glongated openings to accommodate the shaft 5a
and permit the yoke to reciprocate up and down.

The lower end of the yoke 18 is provided with

a depending pin 1!, which extends through and

is guided by the walls of a bushed collar §2 suit-
; ably seated in the top wall of the support or base

{a. Between the flange of the collar 2 and

lower end of the ycke 18 and surrounding the pin

{1 is an expansion spring 13, which normally

tends to bias the yoke 19 upwardly and through
on it to move the cross head 9 upwardly. Within
and adjacent the lower-end of the yoke 10 I
mount a shaft {4 on which is loosely mounted
a roller i{8g in engagement with the cam 5b’,
the throw of which serves to move the yoke 12
and cross head downwardly in opposition to the
spring 12. The cross head 8 is provided with a
depending block 18 between which and a plate 17
provided on the upper ends of the standards
5, are slidably mounted the die and support for
the preliminary tool. At its forward end the
plate 17 is provided with prackets i8 to the outer
ends of which springs 8 are anchored at one
end, their opposite ends being connected to the
die block or suppori for the die which co-acts
with the tool and normally tend to move it and
the tool rearwardly against a stop 23, so that
when the die and tool move forwardly with the
material A and are disengaged therefrom, as later
set forth, they will be automatically returned
to their normal position against the stop 28. At
its rear end the plate 17 is provided with a brack-
et ‘17¢ which and a bracket 2a on the base ib
support a table 21 over which the material A
moves in feeding from the preliminary punching
s mechanism 2 to the shaping mechanism 8§, the

table 2! having a length to provide for maxi-

mum adjustment of the element, which is mount-

ed adjacent thereto, relative to the tool and con-

trols the operation of the cluteh to effect opera-
y tion of the tool.

On their front sides, the standards § are pro-
vided with suitable brackets §b, which support
at their upper ends a freely rotatable roller &c
over which the stock is fed to the die.

The die preferably consists of a sectional block
32 providing an opening through which the stock
feeds and walls which co-act with the tool 23
(see Fig.3) ; cbviously more than one tool may be
provided dependent upon the resulting product
to be produced. The die block is mounted on &
slide 24 which is provided on its opposite lower
sides with inwardly extending strips arranged to
engage ways or guides on the plate IT to recip-
rocatably mount the block on the latter; whereas
+he tool 23 is fixed to a slide 28 which is provided
on its opposite upper sides with inwardly extend-
ing strips arranged to engage ways or guides on
the depsnding block {§ to reciprocatably mount
the tool on the latter. The slides 24 and 25 are
connected together for reciprocation as a unit be-
tween the plate 17 and head 8 by pilot pins 28,
preferably mounted in the die block 22 and tele-
scopically fitting sleeves 26a supported in and de-
pending from the slide 25, as shown in Fig. 3.
The mounting of the die and tcol as above de-

P

9

Lt

[N
<

60

70

75



2,301,236

scribed permits them £o meve forwardly with the
stock or work -during operation thereon inde-
pendently of the down and up stroke of the tool
and also in-advance of the dewn stroke of the
tool, since the control elements (later referred to)
for releasing the one revolution clutch are con-
nected tc and operate through the die biock to
drivingly connect the clutch to the shaft 5e, as
later set forth.

. The stock A is fed or nioved relative to the op-~
eration performing rmechanism 2 by the shaping
mechanism 3, the rolls of which are driven. The
mechanism 3 consists of a plurality of sets of rolls
3a suitably mounted in housings 3b, the number of
sets of rolis 3¢ being dependent upon the cross
sectional shape to be imparted o the stock and
thickness thereof, as well as other conditions.
The shafis for the shaping rolls of each set are
geared together-and drivingly connected to s
shaft 21, such gearing and connections being
mounted in casings 27a and the shaft 21 being
driven through a suitable clutch 28 by a power
means indicated at 29 (Figs. 1 and 2) deriving its
power from a motor (not shown) within the sup-
port 1b. The clutch 28 is operated by the linkage
39 supported in position to he grasped by the op-
erative. The shaping roils 2a hersin shewn for
illustrative purposes are arranged to progressive-
ly bend the lateral portions of the stock (see

dotted iines in Fig. 12) to form a channel A’ as g

shown in full lines (Figs, 10, 11,12 and 13). As
shown in Figs. lg¢ and 2a, the sets of driven rolis
3a are utilized to feed the stock, that is, to draw
it from a eoil or other source of sunply and feed
it threugh the die 22 6f the cperation performing
mechanism 2; but if desired the mechanism 3 may
include a set of pinch rolls in front of the first
set of shaping rolls.

The elements or means for controlling the op-
eration of the cross head 8 are indicated as an
entirety at 31 and comprise the following: 32 in-
dicates a shaft mounted in a standard $2’, which
is adiustably fixed tc the support ib. That end
of the shaft 32 remote from the stock support
or table 21 is provided with a sprocket 23 engaged
by a chain 22g, the latter being driven by a
sprocket 34 fixed to the extended end of the
lower shaft for the first set of rolls 2¢ of the
mechanism 3. The other end of the shaft 32 is
provided with a tool locating or metering mem-
ber 35 consisting of a disk provided with one or
more Iugs or projections, each arranged to re-
leasably engage with a dog 28. By preference,
the lugs 8%z ave disposed in an annular series on
the outer face of the disk and spaced relatively
to each other in any predetermined manner 80 as
to operate the dog §3 as each passes the latter,
The Iugs 3Ea are removably mounted on the disk,
each consisting of a screw locsely supporting a
roller and threaded af its inrer end into an open-
ing 385 formed in the disk. The openings 856 in
the disk 3% are preferably uniformly spaced
therearound to provide for the maximum number
of operations of the dog &8, each of which effects
operation of the cross head 8 as the disk 35 ro-
tates, but by removing certain of the lugs, the
number of operations of the dog 36 may be re-
duced, whereby the angular movement of the disk
35 between each lug angd ths succeeding Iug may
be increased or decreased dependent upon the
space between adjacent openings or multiples
thersof, such spacing between adjacent lugs de-
termining the spacing.of the openings ¢ in the
stock A. It will be understood that the disk 35
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3
lugs 3%a mounted thereon in any precetermined
order may be substituted to avoid changing the
lugs on the disk. The dog 38 is pivoted tH a rod
21, which is connected at its inner end through
a plate 8la to the die block 22, so that when
the dog 85 is engaged by each of the lugs 3%a and
moved forward thereby, the die block 22 is moved
relative to the plate 7 in opposition to the
springs 19, and the shaft 5o is connected to the

ne revoluticn clutch as later set forth. 'The
deg 3§ is pivoted to a supporting device 33 which
is adjustably fixed to the rod 37 to position the
neose 86g of the dog in'a predetermined relation
to the lugs 352 as they apprbach and recede from
thelr uppermost position.  The rad 35 is slidably
supported on & plurality of brackets 88 suitably
fixed to the work support 21, The opposite ends
of a contractile spring 498 are fixed to the outer-
most bracket 3% and a head 432 on the cuter end
of the rod 87, this spring being put under tension
when the rod 37 is moved endwise (toward the
left as viewed in Figs. la, 22,5, 6 and 7) by the
dog 38 to supplement the acticn of the springs
2 in returning the die, rod and dog to normal
position after each bunching operation. The dog
3§ is provided with a leaf spring 41, the free end
portion of which engages the rod 37 and normally
tends to swing the dog downwardly, which move-
ment of the dog is limited by the engagement of
its tail portion 26b with the lower side of the-
supporting device 88, Each lug 354 in its move-
ment counter-cicckwise (see Fig. 6) engages with
and moves the dog 36 a predetermined distance
and automatically disengages therefrom as. the
lug 35¢ continues in its path of movement. The
nose &a may ke shaped to permit its ready dis-
engagement from each lug, but preferably the
nose 8€e is siightly recessed and means are pro-
vided for positively moving the nose 38a out of
the path of movement of each lug at g predeter-
mined position, these means consisting of re-
lated inclines or cams 42a, 42, provided respec-
tively on the outer end of the dog 2§ and the front
end of a vlate 42b secured by serews 4%¢ the side
wall ‘of the work support 2{.

As will be understood from Figs. 6 and 7, the
engagement of the cam 482¢ with the cam 42 in
the forward movement of the dog serves to. swing
the latter upwardly and thus effect the disen-
gagement of the dog’s nose 83¢ from each lug.
Accordingly, these means (i) may he arranged
to releasé the dog from each lug in advsnce of
the release which would otherwise cccur dus to
the path in which the lugs travel and (2), provide
for the operation of the dog 236 and movement of
the die therewith to effect actuation of the tool
23, as later set forth. As shown in Fig, 6, the side
wall of the table 2! is formed with elongated
slots through which the screws §2¢ extend, the
slots permitting. the plate 42b to be adjusted to
accurately relate the cam 42 on its front end to
the cam 62a on the dog to effect the positive re-
lease of the latter from each lug at the desired
time.

As the dog 36 is connected to the rod 8%, the
latter moves the die and tcol therewith and such
movement effects operation of the clutch to ro-
tate the shaft §¢ ang reciprocate the tool by
means of the following devices; 43 indicates a
Dair of spaced arms fixed to tha brackets {8 and
provided adjacent their cuter ends with inclined
walls 42a. 44 indicates a releass mmember piv-
otally connected at its inner end to the slide 24
and disposed between the arms 43 and carrying
at its outer end laterally projecting pings 45 nor-
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mally disposed rearward of the inclined walls

43¢ and arranged to engage therewith in the
forward movement of the slide, whereby the walls
83q serve to swing the release member upwardly
as it moves forwardly with the slide 24. On its
lower side, the release member £4 is provided
with a shoulder #4a arranged to engage and
swing a lever 48 suitably fulcrummed on a de-
pending bracket 48a, when the slide is moved
forwardly, as already set forth, the release mem-
ber 84 then disengaging the lever 4§ by reason
of the engagement of the pins 45 with the in-
clined walls 43¢, which swing the release mem-
ber upwardly, as just set forth. The walls 43a
permit the release member 44 to swing down-
wardly into operative position, with the shoulder
844 behind the lever 46, when the slide 24 is re-
turned or moved rearwardly by the springs 19.
The other end of the lever 46 is pivoted to one
end of an arm 47, and the opposite end of the arm
£7 is pivotally connected to one end of a trip de-
vice 48, mounted to rock on a stud shaft £9. The
trip device 48 is formed with a recess 5¢ in which
is siidably mounted a pilunger £8a, an expansion
spring 52 being interposed hetween the inner end
of the plunzer and the bottom of the recess and
normally tending to project the plunger out-
wardly. As shown, the plunger 80q is dispoged
in engagement with a stationary pin or abut-
ment 53, so that the expansion of the spring
serves to swing the device 48 about the shaft
£9, counter-clockwise as viewed in Fig. 7, such
movement being limited by the engagement of
s projection 84 on the device 48 with the abut-
ment 53, as shown. The counter-clockwise move-
ment of the trip device 48, through the arm a7,
serves to return the lever 46 to its normal posi-
tion, which is predetermined by reason of the
engagement of the projection 54 with the abut-
ment 53, so as to be operatively related to the
shoulder 88¢ when the release member ig re-~
tirned to its rearmost or normal position. The
trip device 48 is provided with a shoulder 55,
which—when the lever 45, arm 47 and trip device
are in their normal positions as shown in Figs.
i and T—Iles in the path of movement of the
dog 58 on a collar 56a. The collar 56a is con-
nected to that element of the one revolution
clutch 586b which controls the connection with
and disconnection of the clutch from the shaft
5a. As the clutch is of well known construction,
it is not illustrated in detail. As will be under-
stood, when the dog 56 is in engagement with the
shoulder 58, the clutch is ineffective and dis-

connected from the shaft 5a, but upon movement ;

of the shoulder 55 to the position shown in dotted
lines in Fig. 7, due to operation of the lever 46,
the collar 58a will be released and thus effect op-
eration of the clutch to rotate the shaft 5¢. As
the lever 46 is released from the shoulder £4g
of the release member 44 in co-ordinated relation
to and immediately following the disengagenient
of the shoulder 55 from the dog §6, and is then
returned to its normal or predetermined position

under the influence of the spring 52, it will be 4

seen that the shoulder 55 is re-positioned in the
path of movement of the dog 56 to arrest rota-
tion of the collar 56a at the end of one revolu-
tion thereof, so that the clutch is released from
the shaft 5¢ when the latter has made one rev-
olution. The shoulder 55 is preferably mounted
on a plunger 57 which slidably fits a recess
formed in the walls of the device 48, an expan-
sion. spring being interposed between the inner
end of the plunger 57 and the bottom of the
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recess and normally tending to slide the plunget
outwardly, this arrangement serving as a cushion
to absorb the blow incident to the engagement of
the dog 56 with the shoulder §5. The plunger
§7 is provided with a pin which slides In a slot
formed in the walls of the device 48, the end
walls of the slot serving to limit the movement
of the plunger 57 in either direction.

58 indicates a guide for the stock A mounted
on the support 21. )

It will be understood that the mechanism 2
may be operated independently of any other
mechanisms, for example, upon stock previously
cut into lengths; also where shaping of the stock
is not required, it may be combined with a cut-
off or severing mechanism such as shown at 4,
Tn these referred to examples, the stock may be
previously shaped, in which event the opening
through the die block is shaped in cross section
o accommodate the shape of the stock. In these
referred to examples, the tool locating member
may be drivingly connected to the motor 6a
or otherwise driven.

It will also be noted that the driving means
between the shaft 32 and shaping roll shaft may
be of any desired construction and that the speed
of the shaft 32 relative to the roll shaft may be
of any desired ratio to provide 2 predetermined
relation between the rotary movement of the
gisk 35 and feed of the stock A so that the suc-
cessive operations of the dog 36 by the lugs 38a
will effect the operation of the tocl to properly
space the openings a.

Figs. 14, 15, 16, 17 and 18 illustrate modified
forms of tool locating or metering devices. As
shown in Figs. 14 and 15, the device consists of
o disk 25z formed with a plurality of arcuate
slots 35z’ in end to end relation and concentric
to the disk axis and the shanks of the lugs 35a
extend through the slots and are secured there-
to by nuts 35, the slots permitting the lugs to
be adjusted relatively to each other. The device
shown in Figs. 16, 17 and 18 is later referred to.

The stock may be severed into sections by any
suitable cut-off or severing mechanism 4, but
preferably by a mechanism employing a tool lo-
cating or metering device so that the severing
of the stock may be on transverse lines through
or between the openings and uniformly or non-
uniformly spaced, whereby the sections may be
of equal length, or certain thereof may differ in
length from an adjacent section. In order to ob-
tain these advantageous results, I have shown
o severing mechanism 4, which is similar in eon-
striiction and operation to the mechanism 2,
the tool locating or metering device being indi-
cated at B2 and driven by a chain 60 irom the
shaft for the lower roll of the last seb of rolls -
%a of the mechanism 8, thereby synchronizing
the operation of the cutting element g1 (see Fig.
4) with the rate of feed of the shaped stock A,

In the arrangement shown, the tool locating
device 58 is provided with two diametrically ar-
ranged lugs §5@, so that in each revelution of this
device the stock A’ is cut into two sections of
equal length, but by changing the angular rela-
tion of one lug relative to the other lug, one sev-
ered section would be longer than the other sec-
tion.

1t will be understood that since the mechanism
& is similar in construction and operation to the
mechanism . 2 it is not illustrated in detail and
further description thereof appears to be unnec-
essary. It will also be understcod that my inven-
tion is not limited to a combination wherein the
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mechanism between -the mechanism -2 and 4 is
constructed to shape the material A, but other
mechanisms may be ‘empleyed, for example, a
mechanism for slitting, trimming or leveling the
stock. Where such a mechanisin is cmitted, the
tool locating member 58 for the severing mecha-
nism may be driven by a suitable motor. In the
arrangement shown, the speed of the lugs on
each tool locating member zpproximaies the
speed .of the stock, so that the die and cutter
are moved with the stock by each lug 25¢ uniil
the dog 35 is released therefrom.

It will thus be noted that the tocl locating
member and the operating connecticns betwaen
it .and the release means for the clutch. §8b’
serve the dual function of operating the releags
means and moving the die and cuiter with the
stock during the cutting operation, until the dog
36 is released, but where other means are em-

bloyed for effecting this fixed relation bebween.

the stock die and cutter (for example, as shown
in Letters Patent No. 2,155,396 to Alexander Bor-
zym), the operating connections may ke directly
related to the release means. However, I may
provide ketween each tool locating member and
its driving means, suitable means €%’ for regulat-
ing the speed of the tool locating member so that
the speed of the lugs in their orbit will be faster
or slower than the speed of the stock o provide
a predetermined spacing of the cutting or length
of the severed sections; this differential speed re-
lation may be provided since the die and cutter
being ‘free to slide on the plate 17 and block i3,
they will move with the stock during engagemeant
of the cutter therewith.

It will be noted however, that in all speed re-
lstions between the tool locating or metering lugs
36a and stock, the cam 42 must be so sat that re-
lease of the dog 35 from each lug takes place
simultaneously with or following the engagement
of the cutter with the stock, to prevent rearward
movement of the die and cutter (prior to such
engagement) under the influence of the adja-
cent springs 19.

Referring to Figs. 16 to 29, inclusive, 32 indi-
cates a tool locating or metering device keyed to
a shaft 6Ze, which is suitebly mounted in the
frame fz. The tocl locating or metering device
is provided with one or more cperating lugs 83,
predeterminedly spaced for the purposes as al-
ready set forth and each arranged to engage and
move the dog 26, which in turn moves the rod
371 to operste the release means as already de-
scribed in connection with Figs, 1 to 13, inclusive.
The tool locating or metering device is driven
through a train of changeable gears by a roll
64 which engages with and is rotated by the mov-
ing stock A on the table 21. The roll §4 is re-
movably fixed to one end of a shaft 65, which is
mounted in suitable kearings provided in the out-
er end of an arm €5g, the inner end of the arm
being piveted on a shaft 88 suitably mounted on
the frame Iz, whereby the arm €35a may be op-
erated about the shaft to insure adequate engage-
ment of the roll 4 under pressure with the stock,
to effect pesitioning of the stock on the table 21
or to permit ready removal of the roll 64 where
a roll of a different diamster is required. The
shaft 65 is provided with a gear 87 in mesh with
a gear §7a kesyed to the shaft 63. The shafl 68
i1s provided with a second gear 68 in mesh with
a gear 09 fixed to a shaft §%a, which is suitably
mounted in the frame (2. The shaft §9¢a is pro-
vided with a second gear 798 in mesh with a gear
10a fixed to the shaft §2a. As above set forth
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the roll 64 and gears are removakle, wherehy any
desired speed of the tool locating device 62 may
be provided for. By preference I provide a hack-
ing roll Ti below and in engagement with the
moving stock, in alinement with the rell 64, so
hat when the latter is positioned under pres-
sure, as later set forth, the roll 64 will be rotated
hy the stock without danger of slippage; the ta-~
ble 21 being formed with an opening 2!z to per-
mit the roll T to engage the moving stock. The
backing roll 7{ is freely rotatable on anti-fric-
tion bearings on a shaft 71’ preferably secured
t6 the side wall of the table 21. For the purpose
of positioning the roll §4 in engagement with and
under pressure against the stock, I pravide on the
frame iz s bracket 72 which is formed with s
threaded cpening to receive an externally thread-
ed collar 73. 'The collar 13 is internally threaded
to receive and support an externally threaded,
hellow member 74 forming a guide for a thrust
device or plunger 74a. The upper end of the
plunger T8¢ is provided with a transver cly dis-
posed pin 73 the opposite ends of which extend
through elongated slots formed in a pair of spaced
plates 78 and connects the plunger thereto. The
upper portions of the plates 13 are connected
to the opposite ends of a shaft 782 on which the
inner end of a lever 77 swings, the cuter end of
the lever terminating in a suitable handle. The
inner end of the lever 77 is shaped to provide on
its periphery a cam 77g the high spot of which
is arranged to engage the upper end of the plung-
er Téa and force it downwardly when the lever
11 is swung to the position shown in Bigs, 16, 17
and 18, the high spot of the cam being related
to the axis en which the lever 7 swings to lock
the lever in operated position. A screw 78 ad-
justably mounted in a lug 184 provided on the
lever 77 and arranged to engage one of the plates
78 serves to limit the movement of the lever s0
25 to prevent movement of the high spot of the
cam to a point where the plunger would be re-
lieved.  The opposite ends of the pin 75 pivot-
ally support a pair of links 18 formed with elon-
gated slots T8¢ throughout their outer end por-
tions. The slots T9a receive pins 88 projecting
laterally from the opposite sides of the lever 17,
the pins €8 and links 73 serving to connect the
plunger 74a to the lever so that when the lever
is swung upwardly following the release of the
cam from the plunger, the latter will be lifted.
A coiled spring 81 is interposed between the lower
end of the plunger Téq and the arm 63z go that
the roll 64 may accommodate itself to slight
variations in the thickness of the stock and main-
tain uniform pressure thereon.  The upper end
of the spring 8! fits into an annular recess
formed on the lower end portion of the plunger
T8¢ to connect the spring thereto, so that when
the plunger is raised, pressure of the roll €4 on
the stock is relieved.

In these views I have shown a modified form
of tool locating device 82 which may be employed
in the form of construction shown in Figs. 1to 13
or the forms hereinafter referred to. The device
€2 consists of a main section 620 and a remov-
able annular section B2b’ having on their opposed
Taces annular recesses 62c related to form g con-

inuocus slot in which the lugs 63 are adjustably
and removably mounted, The section 62b’ is re-~
movably secured to the section 25 by bolts §2¢.
As shown in Figs. 19 and 29, each lug B3 con-
sists of a body portion 63a formed with g through
opening €3¢’ and having depending side mem-
bers 83b, the outer walls of which are inclined




e

downwardly and cutwardly to fit correspondingly
shaped walls of the recesses §2¢C. The upper end
of the body portion 63 is provided with a later-
ally extending wall 634 for engagement with the
nose of the dog 36 as shown in Fig. 18. The lugs
£2 may be secured in position by the annular
secticn 6257, but to permit independent adjust-
ment of the lugs I taper the inner side walls of
the members 63b and insert therebetween a ta-
pered pin 62¢ which operates to spread the mem-
bers 63b into clamping engagement with walls
of the recesses 62¢. The upper end of the open-
ing §8¢’ is enlarged and threaded for engage-
ment by the externally threaded head of the pin
3¢, so that when the latter is rotated its tapered
shank is forced downwardly to spread the side
members §30.

Referring to Figs. 21 to 24, inclusive, §2 indi-
cates the tool locating device provided with lugs
82g each arranged tc engage and operate the
pawl 86, which in turn moves the rod 37 endwise
to efect operation of the release means, indi-
cated as an entirety at 83. The release means
&3 control the locking and release of a shaft &4,
which is initially rotated by springs (one being
shown ab 84¢) and power driven to complete its
votation and re-set the springs, for example, as
set forth in the aforesaid Letters Patent INo.
2,155,396, the rotation of the shaft serving to re-
ciprocate the cross head (not shown). which car-
ries the tool. In this arrangement, the shaft
24 ig provided with a disk €5 having on its pe-
riphery a lug 85a arranged to engage & release
device 85 carried by one arm 87 cf a lever g8.
The lever &3 is fulcrumed on a shaft 83 and nor-
mally biased (counter-clockwise as viewed in Fig.
92) to the position shown in Fig. 22 by a coiled
spring 89 (see Fig. 24) against a step 8%, An-
other arm 8%a of the lever 88 is arranged to en-
gage a shoulder on a trip device 8{ (as shown
in dotted lines in Fig. 21). The trip device a1l is
fixed to one end of a rock shaft 82, which is nor-
mally biased (cocunter-clockwise as viewed in
Figs. 21 and 22) against a stop 82q and carries
at its other end an arm 83. The cuter end of the
arm 63 is arranged to be engaged by a shoulder
94 provided on the adjacent end of the rod 37,
so that when the rod is moved endwise k¥ each
of the lugs 82a on the tool locating member, the

arm 9% is swung to the pesition shown In Fig. 22 :

to rock the shaft 92, which in turn swings the
trip device 8! upwardly to release the lever 88.
The lever 88 is cperated under the influence of
the spring 88z to release the lug 85a, whereby

the springs 88a start the rotation of the shaft 84. »:

As the lug 85a approaches its starting position
it engages the cam 875 on the lever arm g7¢c and
swings the lever 88 clockwise to move the release
device 86 into the path of movement of the lug

Eg and to position the lever arm §ia behind the
shoulder on the trip device 8!, which holds the
lever against counter-clockwise movement and
permits the release device 85 to stop the shaft
84 upon engagement of the lug 88a therewith.
The rod 31 is returned to normal position by
spring 94a interposed between an abutment 940
and a collar S4c fixed to the rod 37, The shoul-
der 94 is provided on a fitting 84’ through which
the rod 271 extends the rod being threaded to take
nuts §5 between and by means of which the fit-
ting may be adjustably secured to the rod. The
outer end of the arm 23 is provided with a piv-
cted dog 93a¢ which is locked against movement
in one direction so that the shoulder 94 may

transmit its movement through the dog to the 7
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arm 93, but is free to swing in the opposite direc-
tion so as to permit it to swing in opposition to
2 spring 83b and ride the shoulder 84 in the re-
turn movement of the latter.

The tool locating device 82 may be driven in
the manner shown in Figs. 1 to 13, inclusive or
as shown in Figs. 18, 17 and 18.

Tig. 25 illustrates a further modified form of
cutting mechanism wherein the tool locating
member 82z is provided with operating lugs 63z,
each arranged to operate a normally open snap
switch mounted in a casing 88, as the tool locat-
ing device rotates, to close a circuit 96’, in which
is connected the coil of a solenoid §8a. The tool
locating member 62z is driven by a roll 371 en-
gaging the moving stock A in opposed relation to
a backing roll 87z. The roll 87 drives the tool
locating device through a train of change gears
(not-shown) as shown in Figs. 16, 17 and 18.- The
cutting mechanism shown is similar to each of
the mechanisms 2 and 4, except that the trip
device 48, which releases the collar 56a to effect
the connection of the one revolution clutch to
the shaft Ba and re-engages the collar to discon-
1ect the clutch from the shaft is controlled by
the solencid 88z. The snap switch may he
of any desired construction. The movable ele-
ment of the switch is provided with an arm
88b, the outer end of which is arranged to be en-
gaged by the lugs 63z, The arm §8b is extended
rearwardly and provided with spaced upper and
lower lugs 98¢, 85¢’, which straddle a stop 962’
suitably fixed to the casing 85. An expansion
spring 98z is interposed between the stop 98z’
and upper lug 85¢ and normally tends to bias the
arm 686 counter-clockwise as viewed in Fig. 25
and thus maintain the switch in open position
with the lug 8¢’ against the stop 982’, the latter
serving to limit the swinging movement of the
arm under the influence of the spring 98z to po- -
sition the ouber end of the arm §8b in a prede-
termined relation to the path of movement of
the cperating lugs 63z. The ouber end of the
arm 980 is preferably provided with a rcller with
which the lug 63z engages. The solenoid may
also ke of any desired construction, the outer end
of its core being provided with a head §8 which
is pivoted to the upper end of the irip device 48.
A spring 99 is coiled around the solenoid core
betwesn the head 88 and adjacent end of the coil
support, the spring normally tending to swing
the trip device 48 counter-clockwise, as viewed
in Fig. 25, against the stop 53, to position the
shoulder 55 cn the plunger 57 in the path of
movement of the dog 58 on the collar §5¢. In
operation, each cperating lug 63r operates the
switch to close the circuit 88’ and energize the
cail of the solenoid, the effect of which is to move
the sclenoid core endwise in cpposition to the
tension of the spring 89 and swing the trip de-
vice clockwise, whereby the collar §8a is released.
As the solenoid coil is ensrgized momentarily, its
core is immediately released for movement in the
opposite direction by the spring, whereby the
shoulder E5 is re-positioned for engagement by
the dog 58 to stop the collar 58¢. The circuit
8%’ is supplied with current from mains 98e upon
the closing of a main switch {88. The tool locat-
ing member 62z and the mounting of the oper-
ating Iugs 83z thereon are similar to like parts
shown in Figs. 16, 18, 19 and 20.

Pig. 26 illustrates a further modified form sim-
ilar to that shown in Fig. 25 except that the tool
locating device, indicated at {81 is driven by a
chain {02 from a source of power, for example,
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the roll shaft of a shaping mechanism as shown
in Figs, 1 to 13, inclusive, In this form of con-~
struction, the operating lugs 1%ig are removably
mounted as. shown in Fig. 8. In the forms of
construction shown in Figs. 25 and 26, the switch
96 ‘may be located at any desired position about
the axis of the tool locating device and the op-~
erating lugs may be positioned in closer relation
a8 compared to their spacing where the lugs en-
gage and operate a pawl.

It will be noted that T have shown in Figs. 18
‘to 28 several mediSed forms of mechanism, each
of ‘which may be adapted to effect a preliminary
punching. of the stock or severing thereof into
sections.

To those skilled in the art to which my inven-
tion relates, many changes in construction and
widely differing embodiments and applications
of the invention will suggest themselves without
departing from the spirit and scope of my inven-
tion. The disclosursg and the description here-
in are purely illustrative and are not intended to
be in-any sense limiting.

From the foregcing description it will be noted
that I provide g mechanism ‘wherein ' the device
which operates on moving stock may be con-
trolled in any bredetermined manner, by -a tool
locating memper, ‘t0 operate intermittently,
whereby the stock is cut at uniformly spaced
boints or at points which are non-uniformly
spaced. Where the apparatus consists of a pre-
liminary cperation-performing mechanism, ag
shown at 2, and a severing mechanism, as shown
at 4, the severing device may be controlled in-
dependently of the tool for the preliminary op-
eration-performing mechanism 50 as to sever the
stock into sections of uniform length or where
certain thereof difer in length from other sec-
tions. In the forms of construction wherein tha
tool lecating member ig driven. by the moving
stock, the periphery of the roll that . engages
therewith may he provided with suitable fric-
tion material. Where yieldakle material (such
as rubber) is employed to increase the friction
of this roll, the spring 8{ (see Fig. 18) may he
omitted.

What I claim is:

1. In apparatus of the class described, the
combination with a support over which stock
moves, a head arranged to reciprocate on said
support, connected together die and work-per-
forming tool slidably engaging said support and
head, power means normally disconnected from
said head, means actuated by the movement of
said die on-said support for cennecting said
power means 10 said head for operating the latter
to effect operation on the stock by said tool and
die, a rotatable met ring member provided with
lugs spaced abeout its axis, a rod slidably mounted
on said support and connected 4o said die, a dog
carried by said rod and arranged to be engaged
by each of said lugs, whereby each lug moves the
red, die and cutter in one direction, means op-
erated by said req for operating said connecting
means, and a-spring for moving the rod, die and
tool in the opposite direction.

2. In appraratus of the class described, the com-
bination with a stationary support -having guides
and means for continucuely feeding work relg-

tive tc said support, of a reciprocatable head

mounted in said guides, members slidably mouns-
ed on said support and head and connected for
maovement as a unit thereon, co-operating work-
perforining elements carried by said members,
power means, mechanism normally disconnected
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frem said power means  for reciprecating said

head, means for connecting said mechanism to
s2id power means, said connecting means being
connected to.and operated by one of said slid-
able members to operate said head in co-ordi-
nated relation to the movement of said mem-
bers, a. driven disk provided with 2 lug, connector
connected to one of said slidable members and
provided with .a dog normally arranged in the
rath of movement of sald. lug through a portion
of its orbit, and arranged to be engaged and
moved thereby to slide said members in cne
direction, and means for moving said members
and connector in the opposite direction.

3. In apparatus of the class described, the com-
bination with a stationary support having guides
and means for continuously feeding work rela-
tive to said support, of a reciprocatable head
mounted in said guides, members slidably mount-

-ed on said support and hesd and connected for

movement as a unit thereon, co-cperating work-
rerforming elements carried by said members,
power means, mechanism normally disconnected
from said power means for Tecivrocating said
head, means for connecting szid mechanism io
szid power- means, said connecting means being

“connscted to: and operated by cne of said slidable

members t0. operate said head in cc-ordinated
relaticn to the movement of said members, g
driven disk provided with a lug, a connector con-
nected to cne of said slidable members and pro-
vided with .a pivoted dog normally arranged in
the path of movement of said lug through a por-
ticn. of its orbit, and arranged te be engaged
and moved thereby to slide said members in one
direction, 2 device in tha rvath of movement of
said dog for positively disengaging it from said
lug, and means for returning said members and
connector in the opposite direction,

4. In apparatus of the class described, the com-=
bination with a stationary support having guides

-and means for continuously feeding work rela-

tive to said suppors, of a reciprocatable head

-ed on said support and head and connected for

movement as g unit thereon, co-gperating work-
rerforming elements carried by said membkers,
power means, mechanism normally disconnecied
from sald power means for reciprocating said
head, means for conneciing said mechanism t~
said power means to operate said head in co-
ordinated relation to the meovement of said mem-
bers, a device connected to and operated by one
of said slidahle members for operating said con-
necting mesns, 3 driven disk provided with a lug,
means. ocn said supnort for disconnecting said
device. from said connecting mieaus, a connector
connected to one of said slidable members and
provided with 3 deg normally arranged in the
bath of mnvement of eaid lug through a portinn
of its orbit, and arranged ic be engaged and
moved - therehy to slide sald membkers in one
direction, and meang for moving said members
and. connector in ths opposite. direction,

-5, In apparatus of the class described, the com~

- bination with a staticnary support having guides

and means for continueusly feeding work relative
to said support, of a reciprocatable head mounted
in said guides, members slidably mounted on said
support and head and connected for movement
as & unit thereon, Co-operating work-perform-
ing elements carried by said members, power
means, mechanism hormally disconnected from
said power means for Teciprocating said head,
means for connecting said mechanism to said
power means, to operate said head in co-ordi-
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nated relation to the movement of said members,
co-acting devices, cne carried by said support
and the other connected to one of said slidakle
members, for cotrolling the operation of said
connecting means, a driven disk provided with
a lug, a connector connected to one of said slid-
able members and provided with a dog normally
arranged in the path of movement of said lug
through & portion of ils orbit, and arranged to
be engaged and moved thereby to slide said mem-
pers in one direction, and means for moving said
members and connecior in the cppesite direc-
tion.

6. An apparatus as claimed in claim 2, where-
in the disk comprises 2 member formed with an
annular series of transverse openings and lugs
removably mounted in certain or all of said open~
ings.

7. An apparatus as claimed in claim 2, where-
in the disk comprises & member formed with
arcuate slots disposed in end to end reiation
about its axis and one or more lugs are adjust-
ably mounted in each slot.

8. An gpparatus as claimed in claim 2 where-
in the drive means for the disk consist of a roll
engaging with and driven by the stock.

9. An apparatus as claimed in claim 2 where-
in the drive-means for the disk consists of alined
rolls engaging opposite sides of the stock and
driven thereby, one of said rolls keing drivingly
connected to said disk means for operating the
latter, and means for movably mcunting one of
said rolls, said mounting means including devices
for effecting pressure of the adjacent roll against
the stock.

19. An apparatus as claimed in claim 2 where-
in the drive means for the disk consists of a
removable roll engaging with and driven by the
stock and change gears between said roll and
said disk for driving the latier.

11. An apparatus as claimed in claim 2, where-
in the disk comprises a main section and a re-
movable annular section, said sections being
formed with related recesses forming a con-
tinucus circumferential slot, operating devices
mounted in said slot and means for adjustably
securing each device to the walls of said slot.

12. Tn spparatus of the class described, the
combination with a work-performing mechanism
for forming apertures in continuously moving
stock end power means normally disconnected
srom seid mechanism, of release means between
said mechenizm and said power means and capa-
ple of connecting said power means to said
maechanism, means, including an element mov-
able independently of the moving stock, for op-
erating said release means, separate mechanism
for severing the stock into sections, power means
operable independently of said first mentioned
power means and normally disconnected froui
said severing mechanism, release means belween
said severing mechanism and said last mentioned
power means and capable of connecting said
power means to said severing mechanism, and
means, including an element movable independ-
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ently of the moving stock, for operating the last
mentioned release means. )

13. In apparatus of the class described, ths
combination with means for continuously feed-
ing work, ¢f mechanism for operating on the
moving work, POwer ImMeans normally discon-
nected from sazid mechanism, & rotatable mem-
ber provided with lugs, means for rotating said
member, davices for connecting said power
means to said mechanism, one of said devices
being arranged tc be successively engaged and
actuated by said lugs, separate mechanism for
severing the work during movement thereoct,
power means normally disconnected from said
severing mechanism, a rotatable mernber pro-
vided with lugs, means for rotating the last
mentioned member, and devices for ccnnecting
said last mentioned power means to said sever-
ing mechanism, one cf said devices being ar-
ranged to be successively engaged and actuated
by the lugs on the last mentioned - rotatable
member.

14. The herein disclosed Drocess, employing
4 flying stamplog element and a fiying severing
element, which process consists in supplying sheeb
material and continucusly feeding it relative to
the stamping and severing elements, then in in-
termittently operating the flying stamping ele-
ment independently of the moving material to
stamp therein openings spaced longitudinally
of the sheet material, and finally intermittently
operating the fiying severing element independ-
ently of the moving material to saver the sheet
material into sections.

15. In apparatus of the class described, the
combination of mechanism including a work-
performing element for operating on continu-
ously moving steck and power means normally
disconnected from said mechanism but arranged
when released to impart a fiying motion to said
work-performing element, release means between
ss2id mechanism and said power means and capa-
ple of connecting said power means to said
mechanism, and means, including an element
movable independently of the moving stock for
operating said release means.

16. In apparatus of the class described, the
combination of mechanism including a work-
performing element for operating on continu-
ously moving stock and power means normaily
disconnected from said mechanism but arranged
when released to impart a flying motion to said
work-performing element, release means between
said mechanism and said power means and capa-
ble of connecting said power means to said
mechanism, means, including an operating ele-
ment connected to said release means and an
element movable independently of the moving
stock grranged to engage and move said operat-
ing element, for operating said release means,
and a device arranged in the path of movement
of said operating element for disengaging it from
said last mentioned element.

CARL M. YODER.
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"connector™ insert --a--; page 8, first column, lineli, claim 5, for "co-
trolling" read --controlling--; line 31,.19im 9, strike out the word "means";:
and that the said Letters Patent should be read with this correction there-
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